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(54) MOVEMENT DETECTION SYSTEM 

(57)Abstract 

PROBLEM TO BE SOLVED: To sharply reduce operation 
quantity in a block matching type movement detection 
system for detecting the moving vector of a moving 
image by using a processor provided with an arithmetic 
logical computing unit and a product-sum computing 
unit 

SOLUTION: The square sum of pixel values of a current 
block which is calculated by a calculation part 1 0 is 
stored in a storage part 1 3. A calculation part 1 1 
calculates a value obtained by multiplying an inner 
product between a current block and a part or all of 
reference blocks in a reference area by (-2) in each 
reference block and stores the calculated value in a 
storage part 14. A calculation part 12 calculates the 
square sum of pixel values in a part or all of reference 
blocks in the reference area in each reference block and 
stores the calculated value in a storage part 1 5. An 
addition part 1 6 mutually adds the square sum of the 
current block, the (-2) multiplied value of the inner 

product between the corrent block corresponding to a moving vector to be retrieved and the 
reference block, and the square sum of the reference block to find out an error power value. A 
moving vector determination part 1 7 detects a minimum value of error power and determines an 
optimum moving vector. 
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[0 0 5 8] rt (1 3) AmAmmmLTA (14) * [0 0 5 9] 



1 1- 8 8 8 9 1 



14 



A B 




X 




B C 




Y 





(14) 



(K u ,„ 4- l / tJ +.i.„)*o.o - Yu+i. v ( x o,o - * i.o ) 
(V u+ i,„ 4- y »+*,.) A" ijj 4- V r u+ i.„(X 0 .o - Xi.o) 
(I'u.u+i + Y u +i,v+i)X 0 .o - Y»+i.v+}(Xo,a -- ^i.o) 
(y u+liV+ | + K u+ - 2 ,„4-l)^1.0 + V u + i.v+i(*o.o - *i.o) 

(V u ,„+i 4- y u+ i,u+i)Xo.i - Vo+i.«+i(^o.l - *i.O 

(y„ + l,„+l + y u+ 3.u+l)Xl.l + y u 4-l.u + l(^0.1 - 

(y M+! + y u + l.v+2)-Xr0.1 - yu-Hl.v + ^^O.l - ^l.l) 
(yu+|.HJ + ^u+2,vtj)^ 1,1 + y u +l.u+2(-Xro.l - ^l,t) 



1 0 

0 0 

0 1 

0 0 



Y u , v 4- K u+ -i tV Y u , v + i + Y u +\ >v +i 

Y m,v+\ + y u-l-l.v+l Yu,v±7 + Yu+),u+2 





0 


0 




















• 












1 


0 




Y u + l,V 


4- Y u +2,t 


Yu + l.v+l 


4" Y v + 2,v + l 


A' i,o 




0 


0 




^uf],v + l 


+ y V+2.V+1 


Y-u+l.v + 2 


+ y»+2,v+2 






0 


1 













4- 



-1 


0 


1 


0 


0 


-1 


0 


1 



y v-+i,vhi yu+i,v+2 



Ao.o - X i,o 
■XTo.i — ^ i,i 



(15) 



[0 0 6 0] S(15) tp(0 3 ®P/ftW LTi£ [0 0 61] 

( 1 4) ©gJgfcffiU £ ttbZttt TW^^t^So 50 [©CI 7] 



(9) 



15 



16 



8 8 8 9 



+ 



-1 0 



0 -1 



-1 0 



f 



0 -1 



0 1 



1 

-1 
-1 

1 



(^u + l.v + Yu+i,v+i)(Xo,o ~ X\,o) 



^u+l.u+lf^O.O - ^1.0 - ^0.1 + ^l.l) 



(1 6) 



[0 0 6 2] c ».v , c »■]., , c ».v.i , c 

mmcmu zzm o 4) mmt 

T$tBt%ztic£t)^ s (i 3) oi emvftWMW 



3 



(8) , ss^ttxt: (13) zmmmtztN" x 

M' ; t-f^Mgf^^o S (1 6) O&olCgBt 



S (1 6) if©Xo.o -X..i 4 Xi.o -X 

1.1 v Xo.o —Xi.o n Xo.i — Xl.l s Xo.o 

-X..» -Xo., + Xu <?M7n-y>?<Dfimmk. 
5N 2 /4lM?;k Y..v +Y„„, +Y,„., 
+ Y«,i s Y ,, • . +Y». 2 ., +Y,-,,., + 
Y, , , Y,,,., +Y..t.,.i +Y.., 2 + Y 
u-i..-j > Y»i.vi +Y». 2 .».i +Y«.i.»-2 

Y; , • Y.I.,-! , Y «.!.,.! +Y.....-2 © 



ex (n xm ) -V j tMcwmz ft** cnfcin so #Bg^©BijSaa(i: 2 (n+m-2) x cn+m-d 



17 



+ (n+m-2) ' ^^;k mmmmnmrnfr 
h& (i e) icm^c, fcif-jrrs wife i om 

2 /^W^/Wate**. N = 1 6, M = 3 2©1 
IWlflMJfglWl 4 7X10' 1M*/W;:#U 
fuWL «KWiM|-T9. 3 2X10* +M7;b 

So 

[0 0 6 3] g| 1 0t^|f^irSo<xt (2) 0)W, 3 Hi 

'^cijmiia, Jl7o7^«Bf»bS (i 6) 
SBltfifrb^j&sn/cS (i 6) i- ivvr^^n^Mij 

frbS (1 6) fC^oT, tfflETC, 

[oo6 4] meommickzwj^tfifoyiRtDftmm 

£#*Jt5o Mf, £5©58i!l§fc:fe^T#9JSttfc9 

11-8 HW^{tiij:A'H%1fiim:t/3:o 9 {l©gij^rti!iii!l?:ic 

^JL/c^-r^;, |iJ^^II^^;SOfii{^KUi, 9/16* 
e-u0,v0 ~ eu0+i,v0-i 



(10) ^IJp 1 1 -8 8 8 9 1 

18 

*+(N z xlvf ) VJ^Jirio-jt:.^. S 1 /x 
ItzWa. MWmlis (9/16)" x (N' xM' ) 

[0 0 6 5] fg 7 t*ffl#ADmi!«ft 
W-TSo 4x^1;;, D^iJX5'y^-^SK^&n5 
±•5 ft, tb%W$tr£%mt7ti y >7<owmm.7v 
y 7£ft»St^©^iil£§JMTt 5 & (DT*£5 0 

mso mm. p#i7*D7^ (uo, vo) 

10 2©#l7"P'vy c'S5 (u0+l, vO) , (u0 + 
1 , v 0 + 1 K ( u 0 , v 0 + 1 K ( u 0 - 1 , v 
0 + 1 K ( u 0 - 1 . v 0 K ( u 0 - 1 , v 0 - 
IK (u 0. v 0- 1 ) , (u 0+ 1 , v 0- 1 ) t 

(uO, vO) tiJI-^xC (2) t\&<DX\W) 

mm^YMmt^xi (2) ©*frbS/NiS£^ttit- 

20 0, vo) tiai-3S (2) fcaia^^h;i/tcMi"5ie 
(2) i:o^*fflv^T, a'jMi^-r^^h^ttm 

6 ilO.vl) tl G iiH-t.vl)-I 

[0 0 6 6] 
[Si 8] 



/Y-l N~l 
~ ~ 2 51 2J K '-jyu0+».v0+; 

W-l AT-1 

Zijyu0+i+l,i>04-;-l 

i=0 ;"=0 

{N-lN-l AT-i/V-] 
«=0 j=0 i-=0 j~0 



(17) 



[0 0 6 7] £&3 0 ±£<Dmimm'7ay?£g& 

§c m 2 mm?u ytrnmrvytt omx-n, 40 

m t mtZ #M7'n -y 7 OBIgcD g SffiOM^T-fe 

[0 0 6 8] mPM7u y 7 i:S)fl©#B§7*D -y 7 i; 
0[fl1tca±til0B*^if?ffiL, M^ffiSci:*^^© 

© £ £ OST-^BI 1 1 t^fo S*P#H7*o vltWQ 

Wtfuy y-fthWzM)!*^ ( 1 , - 1 ) 

i!7*D -y ^ toM^li 9m<Dpm®Mffft&?%(DT\ 50 



^m^fiu mm^i - ■ 1 omaxmtzim. 

El 1 iconic, 4jS©B^KO^Tri^ia*,,ITJ1"5 
& < d (Dfi?ljT*t±7*P y try 4 Xtf 4 x 4 T' 
feS^ 7*D-y7+t^/^7x^<%ntf, flilffl^ah^ 

l 6 x l 6 fi^tiyn -j y-cosm * l 
l 8 x l 8^*gHffl[*H-g-r5^S<D!S:^ 
Ali H X l 4 j±i£&S c 

[0 0 6 9] CI ©J; 5 K LTv fiap#fii7*n >y 7 t^O 
mm<Dpm~7u y 7 cDtf^ 5 HlS#iS7n 7 7 %'>4 
l/^Sl"PftWT*f 3o «HjL/c»]^^7 h;L/% (U, 
V) t-fnfix cofjt^7 h;l/t>P|f£;-r5#!!fi7*n-y 



(11) 



ltfS7 1 1 - 8 8 8 9 1 
20 



19 



[0 0 7 0] 



(iit ( 1 7 ) 



^nB©fii;s (2) oMmmanLmMMtj^m 

fil£Itgt£ 0 Xf-y73 2, 3 37 i &S&fi£^7;tt 



[fPJ^MffiOMI] 1777 ^f^fMfCO^ia ILft^tii X77 73 4 <£>5t^li*g£&§ 0 X 

[B^^fSL&^bll^tSo BlIiSK %3<Dim<D 777°3 67Ei, If H LlcM^Mf] ti'U'M L 7 ^ 7 f J $ 

$mmzm°7ti 7 $ mx&% a wfuy^^^mm ^ ym^xm^Mx-ih^fz^mmt^ smit* 

(2) (OBimmwt, mm 1 3fc£*rs. m zom^t wm&bklt^. xf-y^asm 

-2fgL/ct>£D, S (2) 0£2E££T0# 10 -W;l!L, *7T'£tlif X7 7 7°3 9 7 X'-k<D§] h 

1^7), mo^mfuy^K^v^XM >1*®MLX7>T»;73 urn** UTtr^nd X 

»U tBttSM 4£IE1tt5o #^7*n7^tD@OTf 777° 4 07, mMWWMHt M'M«K*f£t £i& 

WW l 2 77, #!H7n ^B^tDgm o$ '0 , iX ^l^t^t^ 

(2) <E>353E££T<£>#B87ay*, SSWi, -95 [0 0 7 4] 04 l±sg2 O^tCfcSBif ^{0^0® 

0#j»7a<y*i,v3V>TtWU IBtSSBl 5KlEfirr aiS®^tHT?S5„ 0 3«lil@i:ilv\ s 

So Wan 6fcfe^7, 12 Wl 3fci2tt$tlfc3l7 (2) £>3§ l mmZGf. X77 7°4 5 7, a 

Dy^©g*tt©in«ii:iBisiH5i 4, laifgpi 5 fctB (2) mzmmz mm Ltcmmmmm 
Gxmznrcmni-jzm^v' hJiw&Mi 7xtt 20 u $£i£;j0*>iMWi w/j l*k 

«U [0 0 7 5] ifi3«%f]{i, Si, ^2 0^Wt*5tt5 

[0 0 7 1 ] rtfflft^gPl 1 • V^r^f;;,:!' it (2) ®H 3 E<Dti*£ 1 ffi^ftt^ h^tttbt 

wspi 2T-iis^t§ ib^\x±xom^^ v <&maKxit%<. my u-l,^x<dtu yttm** 

t5fil%H-»t5Ji^Ct±, ^Ttf»t5l^KJt^ ©lafc^TfWtS. BI5t±S3©5IWtcS-cSt, 

[0 0 7 2] H2ti, $2, g3 08llH©£S&0IJ£jS-r 3 Of^ffl^^/cJf^^LT^So Xr77°6 

7D>y7ia-efe§ 0 HlfcSftt), S7*Dy*<E>gSgft 0 7, l 7 U-AftOftt^* MWD&ajK&S&S 
©tHWtfrfcftv. CWcfc^tctS^^tc^O, 30 (2) m 3 Jfl*£TtMI LEU *£„ Xr77°6 l 

%l0{fffl7££, 35 1 illdffii^ I NTRA/I NTE 7\ feSTn 7 ^cOfjt^ h;I/*Slg1"5IS©S*Jtc 

RoimH-mfemcmmxzzt^d'WWit, m mmtm^^hmmmi. x777°e 47/17^ 

£lJE0H-*£t5&gtf&^;fcJk 27, ,ix/t'?n/c®jt^7 h^OfiWltj^SaiC (2) 

^BtlJMtSC t^7*5o ^ 2 XH^T^rH-ii UBtit 5o Xx-y76 37, It 

[0073] iUT^*«wo^aiftiisfiffii%sto 0 3 nmoj-K (2) cos 2s, ss^^l^mi^ii 

im 1 O^WfCl-^f , l-3Ol7*D7 70KK7l- «il^*J65„ Xx<y7°6 4 T\ CO^MM^fPflfa^' 

3 07, mmcUmtzmZ^y-hilZWifetZo $ 6 5T*«/JMB£®»rU ^«<h$^fj^^7 h^^ffifr- 
/c, 6ffflV^»WJ7l/Tfe<, X7 40 L7fc< 0 Xr-y 7°6 6 7\ ^7^fj^^7 h>l£M<0 

-y73 17, SI7D-y7©ilj^fitogSft7fe§it ff^ilTL/cA^liJJgL, ^7 LTV^ntf Xr 7 7 

(2) (Din mmmbmmzo X777327, n 6 7 7^£0«jt^^h;Wiffi%^LX77 7°6 3tK 

7'P7 7<h, mmm\Hoy- gp, fe5V^T©#gS7 5 0 »7Lfeae.tf, Xr77°6 8 7, ttHiSn/cfj* 

rJ7 7i;Ort8«^-2BL/cfa^^n^nif©bfBttt ^^h;l/%W^t5 0 Xr77°6 97\ 17b-Ay>£D 

5o X77 73 3 7, #E9M«rt«-gP, fc5Ui£T h;I/*^TttW L/cA^fteL, |ffiLf;4b 

0#!17n7 7©ij«jtcDgMl^^n^nitgLlB'i. tf«7L, l^7l^ftn£7, X7776 1(0/^9^^7 

•f S t> Xr77°3 4-X7773 9 7Mjf P77f)K)*^7 H;I/©^ffl*tT9 0 

ssg-rso xf-77347, mmmt^-ox^^m^ [007 6] w,Affmm^-%mmtLx, si (2) <d 

^YMzftjfcftt (2) ®®2, S3^H"»Sf* H3Jl©iig^7j<¥77[p], ^«;j[H]^!llltfM.L7„r0 
^ifo^fii^U if|-H^^7£n(f, Xr77 p 3 57 50 T57r*£^to ffijpfto/cfet 7n 7 y+MX^ 4 x 



(12) mWf 1 1-8 8 8 9 1 

21 22 
4, #Mi&D*t££8x8fcU IMSJ:, #SSfi«. * [0 0 7 7] ZtfcyjjftoM&t LT, it (4) © 

©BJg^y^ ~y s .s i:-f5o f 2 , 2 ~f 2 .j £it (6) Of?ffit£ffl^Tlt 

4Hc^sn?)#!iyn7^©gtt*^^5f@, mm wiEW.t% a rem, wif a, 

r&J 5 fHtOIt 2 5mt%Z>o Z<Oim-fuy>;*£Xffl&. [0 0 7 8] 

T5, <KDfctb y W)Z'V7h)]/(DVm*-2~2tt [Si 9] 

So * 

/-2,r= E ' = -2,-1,... ,5 (is) 

[0 0 7 9] tC«fcDtf-3*-rSo ^tSt^O^gtL -y [0 0 8 0] 
T, S (5) Of 2 .2 ~f 2 , ^1 (7) ©BIS [»2 0] 

1 

= E <C> u = -2,-l,---,2 

;=-2 

(19) 

[0 0 8 1] EiDtratSo COiSKLTtraLfc ★ "TslSlWC'fcSo CtUi«$<05 1 . 3%«ffl 

it (2) Of5 31£ffiV>T, SI, 35 2, &3Wi3?3 20 CfflStS. 

O^EJ;§®jf^(±3^ST-fjt^til^ffac fr'M, [0 0 8 2] $ 5 OfWjOi! 1 OHMiJt LT, S 

TDy^O+^X^ 1 6X16, 7U-AO^X^l (2) OS 2 ^Oia»73ffi*^1"o W¥fb©fc*lc7o 

7 6 X 1 4 4 , fi]£tfctHO0EH£-7~7 t LdOffill >y*lMX£4 X4tL, j§S?rf 3g|t^ V)W 2 

m&mav'>z£Tmmtzt§&z%z.Zo vmm ~i s~e«4 x4fflti-5 0 c®«*®#jimk& 7 

t^ttigfiOl^, 3 (1) £ffllLT!¥§it3«ii [0 0 8 3] ^ (2) ©S2^©fW{±, dOif^, it 

Tii, 17U-A#0»££ftmt50fc, 11. 4 x (16) OC, , C>, 2 , C-2.0 , Co,, £It 

1 o 6 -yfam<i *%4v>m]£% 1 o5Wi g?s 0 ^n^noit^a9fflogij^rtMMi^p.ft-s 
*fflv^c#ffiti-±t)i^filoi(ifrttW^fi : 1"5«^ i ft\ ccm ^ (16) *oS5Siogimrttt^g 

7U-A^Ol|)tO^W^, 6. 0 1X10" W^/l/ 30 ?-£>3 (Yu.v, +Y„„..i (Xo.o -X..., ) 
t?^3iWtlT»^5o Ctlimm£05 2. 7%oy/MWM fcO^THWtSo ST, it (1 6) *OU7*P>y^O 

icffl^i-^c *S4 ommt %\ 1 353 o5gH;!^ii^ tmrnvro,, ±ias5Ss©fi«iia»tHi-5iij^ 

^^/c#ffitJ:<3[EJ]#OltMi*ii;tT-r^^^, 17 ^ny^-pssx... -X... Mc&S* 
U-A#©I&£0lfetiJtf, 5. 8 5X10" * [0 0 8 4] 

Xo.o — X0.1 = [xo.o , Xz.i , X0.2 , X2.2 ] — [ X 0.1 
. X2.1 , X0.3 , X2.3 ] = [Xo.o — Xo.l , X2.0 — X2.1 

X0.2 — xo.i , X2.2 — X2.3 ] (2 0) 

it (1 6) ±I2S -Y.m, OtW{co^Tfflf!1-§ 0 

(u, v) f}\ (-2, -2) , (0, -2) , (-2,0), (0, 0) to 
^T±S£ftJH"5&gtffc5tf, ^ft^ftO (u, v) CO^TY,,, 

y...... 1 mmzmTcoxiicKZo u, v) = (-2, -2) 

§t±* Y 2. , — Y 1.1 = [ y -2.-1 , y 0.-1 , y 2.1 , y,,,, ] - [ 

y 11 y 1. 1 , y 1.1 , yu ] = [yz.i -y 1. 1 , y 0 . 1 yi. 

. , y-2.1 v , , yo., v . ] (2 1) 

(u, v) = (0, - 2) (Dttlt. 
Y ■ — Y1.1 = j v ■ , y 2 . i , y 0 .i , y 2 .i ] — [yi. i , y 3 . i 
. Y" . y si 1 = [yo. 1 — y 1. 1 , y — y j. 1 , v • — y 1.1 
. yu -yu 1 (2 2) 

(u, v) = (-2, 0) <£>fcttt. 



(13) # fm 1 1 - 8 8 8 9 1 

23 24 
Y 2.i -Y-i.i = i y . , y 0 ,i , y-2.3 , yo. 3 ] - [y-i.i , y i.i 
y -1-3 . yu ] = [y -z.i — y -i.i , y a.i — yu , y-2.3 — y u 
, y.u y, • ] (2 3) 

(u, v) = (0, 0) ©fctli, 

Y0.1 — Yu = [y 0.1 , y 2 .i , y 0>3 , y 2 .-, ] — [y,.i 
y 3-> y» . y« ] = [ y «-i —yu , yw — y 3.1 , y ii.i 
-y 1.3 , y • ■• -yu ] (2 4) 

t%% 0 JU±OS (2 1) (2 4) i-Ciil 6 BO * 2) . (-2, 0) . (0, 0) £O^TfUrt5. 

mmm^ttiz* LfrL%m, znziamm Loose] i%±<D&o%mz$. a 6) 1^9 as© 



0.-1 — yi. i , yz. i — y a. i , y 2.1 -yu , y 
»-i — y 1 . 1 n y z.i — y 3.1 > y-?,3 — y-u ^ 
yo.s -yu , y 2 . 3 -y w T*%Zti59m<D 

it (2 4) 0-)\m$Mt%Z.tft-Q^Z a 

[0085] c(D£oicix, mztitcmm^z 

(Y»,n +Y,,,.v., ) (X0.0 -X 
0.1 ) £\ (u, v) i)\ (-2, -2) , (0, - * 



A D 




X 




(A 


- B)X + B(X + Y) 


B C 




Y 




• 


— B)Y 4- B(X + Y) 



r-sK (IB) i:if.'-„!i)l ;;• 

[ 0 0 8 7 ] 35 5 c»mmm 2 (owm^m. tm 
lvyMumzsK (is) ta^VT, s (2) ^imii 

Oftttftnfco 1UI6) fct 3(13) £3 ( 1 
4) J&ffl^TSJ&LfcfcOT'&So *H»T?ii, it 
(14) OjiWOlc, 
[0 0 8 8] 
[ft 2 1] 



(25) 



[0 0 8 9] m^TxK (13) £gJgLfc&T03, [ft 2 2] 

[0 0 9 0] 



(14) 



25 



mm 

26 



f 1 1 - 8 8 8 9 1 



(~i^tJ4-l,v + Yu+2,v + i^u + l.u-l-] — Y u+2,v + l )/f 1,0 
(-y U) v + l + l^u+l.v + l + ^«,u+2 ~ ^u+l,v+!)^0,l 



+ 



1 0 

0 1 

1 0 

0 1 

1 0 
1 0 

0 1 

0 1 



(y^u+i - Yu+\,v+i){Xq,o + ^o,i ) 



(^u+i.v - Yu+i, v +i){Xo,o + X h0 ) 

(-^u+i,»+i + y«+i,i,+i)(^o,i + Xi,i) 



1 

1 

1 



[0091] {cm^& (2) v>mzm>ft%*ftoo 
[0092] $ 6 <Dfm<D$mm ttx, omm<o 

Y..1...1 ) (X,,,, -Xo., ) %micft$lTZffl 



^u+l,t+l(^0,0 + Xi,o -f Xo,i 4- X ij) 



(26) 



fc^-fo COjfcfcc' ... tm<o C<Dc' ... * 
(u, v) (-2, -2) , (0, -2) , (-2, 

0) , (o, 0) icDh'Timtzx&mtfh-Dtco 

[0 0 9 3] 

mz 3] 



r 

C 



2" 



(15) 



1 1-88891 

28 



53 zL^ :C2 '' 2 i ~~ x 2i,2j+l)(!/2i4-u,2; + w+l + Z/2i-fu+ l,2j+v + l ) 
{=0 >=0 

(27) 



[0 0 9 4] LLf, x' ,j , y' ,j , u ' s * [0 0 9 5] 

v' j&wToiatsa-rso * 

X' l.j = (X2i.2j — X2I.2J.1 ) 

) y' i.j = (y«.zj»i — y zf.i.zj<i ) 

2 9) u' =u/2 

3 0) v' = v/2 

3 1) it (2 7) tt&CfcSKg-eS, 

[0 0 9 6] * % [ft 2 4 ] 

1 1 



(2 8 
( 

( 
( 



2u ,2v 



(32) 



[0 0 9 7] ££>it£u' , v' 



1 -OtCO^Tlt 



^^i^iri: (8) timowmv 



x\ wisommtmmm&xg. o 6) toxoic^m 

[0 0 9 8] H6ttS7 0^K:«t5»ittttll^SOjl!l 
aig^/KtEIT£§o ^7«?§H^Cj;3»jtM}73it 

(is $>%w$m&v y wwm^m-tu », tz&m 

1" Sl^fcafflT'tSfeO-pfeSo Xt7 7°7 0T\ 1 

2o#g8^Dy^K^TS d7) mntzm^ti 

O^T(i^TpL< IfiT^o Xr77°7 IT', it (1 

7) o^i^si^gggtcTii-gLsaii-rso cos 

(17) «S 1 !|JiIfi7"D7 7ta¥#!i7*o>y^i:£D 
2 £Mt/c <3, it (1 7) CDS 2^ 
fg7*n 7 7 £ PSfXn y 7 tO\>m?t 2 {g Lite 

2 Ximi'UcB mm^^y- V >l, 0 %H!<f/n y y- 

LTfc'< t > Xf-y-?7 3~Xt77°7 7 T'§#S8 
7*D7^Sit5 c XT7X7 3T«, fl7*D77i: 
j?!«7*n77tcDrta^2fgL/ct«Tfe5it (1 7) 

iisi>\ jws-r 3 mtmmwmmKxm-t 
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